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(54) LASER BEAM MACHINING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method which is capable of cutting an object 
for machining without the occurrence of melting and a 
crack deviating from a planned cutting line on the 
surface of the object for machining. 
SOLUTION: This laser beam machining method has a 
process step of irradiating the inside of the object 1 for 
machining with the laser beam by aligning a condensing 
point P thereto and forming a reformed region which is a 
planned cutting section within the inside of the object 1 
for machining along the planned cutting line 5 of the 
object 1 for machining and a process step of exerting a 
stress to the object 1 for machining after the formation 
of the reformed region which is the planned cutting 
section and growing the crack initiating from the 
reformed region within the object 1 for machining as a 
start point tilt the surface of the subject 1 for 
machining, thereby separating the object 1 for machining. 
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fc^j^ft fflft £ C 5 c i: ft < x ? 7 

[0046] sg 1 «t Antf, loiwiUft 1 ©* 

ffiSOgjBrf^-fy 5ttjgHlLft^<DT\ «JBr?S7 

**. cn{c<tt), -ftojoij*** 1 3b^f^«!*n* 

[0047] */c, mi WJctntf* tnittftft 1 
SHraxic u— watmvwes 9wty k* -v 
ffl i/^c *v > > j; 0 1 me ft taxtt rt sg £ ft s o * 
tf, 0 1 6 fcjjvr «t 9 icswwe^-r > 5 ^sstft^tt 

[0048] ftfc% u— "f^asfi-ofcffis-faas-et, 40 
mmmvm 1 wtcfts u-*fhuxj5mttmw??>m£.m 

T&So CtUi, =OOl/-fMl 5, 17, 1 9fr 

5a»?nfc=o©b-ifjt%inix»** 1 ©eastern 
. «i5, 1 7t^<b<D& i>-*rmmxtt%m 1 vmm 
wsnni©ifisi3A^Ai*-r«. cn<fcnif, 
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«jHg£ftSo isi^©asK<fct3^)tfflu>XA^ft<Tfe 

^f»tom?^5Citf5Jit5:5o ft*>, C© 
WPfctHOOU— !fjte«l 5, 17, 1 9fcj;!)»7t^ 
p^jsltv*^ *%BJ3«Cfttcll££*vf b-lf 

[0 0 4 9] 0 1 8t±U— lf3tt«3b^«a»fc:*5»ts**« 

®ffi©m 1 wc^^fl6©u— mTfititfzmwrzmis. 

H?$5. COMtts 9%S2 StfWRfc 

2 5, 2 7, 29^iT^T^5o 7WJBW2 5. 2 
7, 2 9<Q&«{CfcWraC?J£RIISftrcU— IfJtSi 

2 3ft»6ffl»«nfcu— m&—D(oi&%& wmm 
^Pi) ^jfM-r^o d©wc<tn^»f^7-r> 
5K»oT«»oiutjiSPi, p 2 , • • •zmmtcBis. 

[00 50] 2 Ml ^fC, 2 gtJfCO 

»rgBT'fe§ 0 3tai8tttt»t4iPX«*«jO-WTJ& 
S„ CKDHTtt, JieSiltttfSfcLTL i TaOsA^ 
ft*JSSft<4 0 0 /imgJftOflEMS^xM (««D * 

[0 0 5 1] m2^J^^»fgHti, 01 41C^-TU 

— ftaxms i o orc;0 19,02 o^fgfifre 

PfiJt^n^o 01 9ROF0 2 OtC^-r^BtO^TlttB^ 
-T5o EII^^x/nS Hi, ^jf^g^LTO^x/N 
>-h 3 3fC{S^4aTl^o CKD^x/n 

S/- h 3 3 It, ERM¥*3:'\3- 1 fcfiMf fSfMOIW 

l^S. 7i/v>-h3 3tJ> -9->-^lx^^^3 5tC0EJ# 
?nT, tKH^l 0 7±K-b-y h^n§ 0 fttJ, 
^^x/n3 Hi, 01 9{c^£tt3J:5lc, »tc«I»f» 
l?n«^»fl(0E«f/ W Xf- y ^ 3 7 ^^T*l/> 
5o SEtf/W7f7y3 7ti[H^g|53 9£WLT^ 
5o C £0(Hl!iSgP 3 9 i±. Ett^?-7x/N3 1«§ 

mmm 3 9 op^tctim^roiiiji^ o ( 8 0 n mgg) &b 
jg^nri/^o ftfc\ 02 oat, Emm^x^ 1© 

rt gPfD^tc^HgP LT<D6&/jNft ^ 7 ^ mm 9 A^jfi 

[0 0 5 2] 0 2 1 (cSo"^T, S2fi?l|(C<I57t 

trat^MWfl (m2WC^^Tt±, L i T 
a 03^6ft?>E*^? , 7x/\3 1) omW.Wft&ZM 

fe-tz (s 2 0 1) 0 9mw&mt. ftMtm\mm\ 

i,^ c i: tc J; *) jH^njfll-p S S 0 ftiRiRfttt tfffl £ ? n 



(8) 



ftffl 2 0 0 3 - 1 4 5 8 
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mm% t < ttftiRo^ft^Kgo u— if )t l zm&tt s 

U— Wtt* 1 0 1 S (S 2 0 3) „ 

I^Tti. 1 0 6 4 nmT$5/<;W» (P 

W) SOYAGU— WS^^nTI/>5o COYAGU 
— Iftt, /WX(Drii9igLjg»F2 OH zffeD, /< 
X^K 6nsTfe^ /M/*x*/l^fd: 3 0 0 /t J T* 
*fc, YAGU— «ffr6Hi»?n*U— *fftL© 
7.#«y hSt±> 2 0 /tmSJgT'fe^o 
[0 0 5 3] «K«*tt»OJP**«IS-r« (S 
2 0 5). 9Wf»fttt»oj?S3b*iB£«n*i:^ ^©M 10 

%*mftmtn<o%m cu-u%L©AJ*ii) 

— »f3tL©iiyteiS©aEffl« (&®«) (s 2 

07) o u—vyeKDmye&vm&m mmm « 

nmmv>mi£<r> 1 / 2 ©atisjgsn*. 

[0 0 5 4] 0 2 2{c^?n5J:3tCs ^RIOU— 9% 
fi\ £M) ^OSSr$tWSM8OBj)i$i:<0S^ 20 

1) osffijb^s^fcc^fciffiii-rs^dfcfts. t& 

£&*©H3\ ri^-Hf^LCD^Illl^lplT'OZfa 

xf->"i 1 3(o&mmx®wmMmn<Dmm=$m 

uTS^sns. x-Y-ziixf->* 
Mfimias^Tii, xtixf->*io9, Yittxf— ->* 30 

1 1 l&tfZHU-r-^l 1 3KJ:»?*jS2?tt;5) ±fc 
WMZtlfcWM&l 0 7(cMLT')xM->-f3 3(:S 
«P«tlfc«KW*»»«*li-r5 (S 2 0 9) , «J»fW 

Ts jififg^ 1 2 1 -COfflflWg.Stcg^Ts U— ?ft 
L ©J|ytMi*^Bf^*«S©«ffi±tc:{fi[irr * «fc 3 Z 

(S2 1 1)„ ccm K^ffl^l 1 7K«fcoTi§ 
S>ftSEttSt?£x/N3 1 O^ffiM^^S^? 1 2 40 
ltc«J:*)»«U ffiff-r-^MagPl 2 5A\ Jlff^H 
KgoVr, SUKffiftKi 1 7fr5W3f*ftfc#jb<«Wr 

ttM&n(omm±T'm&iti&&& ?icz n^-^j 1 1 

3<0&®){iB£r*JtU Xx-^SPJWgP 1 1 stcm^T 
§ 0 Xt—5?*JWW1 1 5H\ ffl«x-*fflg»l 2 5 
A^Ott^li^tStSi/^T, ZlAX-r-^* 1 1 3HDfl 
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[0055] mmmyemi 1 7*^tbit$nfc^7* 

(S 2 1 3) 0 CCTti, «Bf»*»»©»*RCfJB«r 

m zmxf—i/ 1 1 3* u— «j% l Dfttfc&fttc&Hi 
j: 9 1, %m>m® 1 2 7 tfxf- vimm 1 1 

1 1 5*tZtt*f— v^'l 1 3©£»ffiH%MW-rs. ± 

T»3g*nfc U-+fft L ©£ft£<Dg{fcM#£tt zfax 
x-^l 1 3Zls-*fftL<DmtlJ5falcmi-$itZ£t 

BBH^TTS (S 2 1 5) „ 
[00 56] U— ? ft L ©*3fcao«JK3**WROrtaJ 

r-SM 0 9RQ*Yffi7.x-> ? l 1 l^ffij^-^S (S 

2 17), U— Fftjgl 0 1 A^tHW$n/c:lx-1f)tL 

a. 02 2(c^?tis«t9tc, mytmisyxi 0 sic*. 

(±j&LtzXvlC^ 80/zm) {cegtyEB^?^i^3 

LfcHfao«w/^->tt. e«^->x/n3 1 frzm 

®L<OEM?rf UTsf-y ~f3 7^(81" 

SB8S*3 9©lffl»c«JKSnfclffl«k:U— »f3ttL*«J!l» 

1 2 9T«Bbft3b^6U— *f3tL3bl«!a««n*C 

[0 0 5 7] CCT% «JWj**ttfiK:!H8**n*U— 9 s 

m^tmu>x\ 0 stcit), 02 2ic^?ns 
n*i/^sr*3t*n«. coct^ic isiis9t3 9(cu 

C J: ♦) , U— If * L Jb^BKaP 3 9 E A3** 5 <D^K <* 

[0058] u— yytm 1 0 1 A^tb^^nrcb— «m 

«EW?-)iA3 1 OrtgWcfettSifeJtejSPRtf*© 
«BW*»S (E«?^x^3 1) <DgffiRt>*S 
[0 0 5 9] 02 3-0 2 7(cai"^^T, U— «f 



(9) 



WSHZ 0 0 3-1 4 5 8 
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tortgptc u— tf ft l flDji^jb^H-r s <t 3 ic u— «f ft 

fc* U-1fftL<D^ft^U-ifftL©ft$[liC^I|-r§ 

gj»r*t**m 3 2 d tcmrt % «t 3 u- 

[006 0] U— tfftii 1 0 1 6 l"— «fft L tf/W 10 
^ttJcm»*4iSCk^6, U-lfftLCD^fifc-SWi 

3 2 <Dimmi-i rcm&. z^-ytmm 

02 5 {c^ns<t 3 fc, gwawttm 3 2 

# |nj D T U— f ft L <D£$j§Jg& * V^ttftJBfW* 

«y*fUg9jb^fi££ttTV><Ci:fC&5. U-+fftL<D 
£3B^*3^ttWK*»*m 3 2 <D»ftiSfi«jl< f 
5ci:tcJ;0> 02 6lc^Zti2>£5ic, t : 7v>?ffl$. 
9lffl©lfflB*»<LT< ^l«*tV5*7'y*««9<0» 
fcii^f ilfcfcWC'fcSo £fc, !fftL<Dj£fij§ 20 

{c<kt>, 02 7(c^n§d:3(c, *5y*fBW9*<, 

/jIrK 1-*t)-5U-1fftL<0*ft^O^»l^lflltce-pT 

ps (Msti5*77*««908!) ©msa; u— ? 

ftL«O*05iLHJl!aaRtf«Bf«*tt»3 2 (XttX-f 
•a-SCtT'fe^IlPl^T'SSo $fc, U— »f ft LOUD 

ig ujaat^tf ww*wt*m 3 2 <D®mmikZ7s; < t § so 

[0 0 6 1] ±KliLfcmM©»^->'tC^oT^7 
y*flBW93WBi*«n*fc (S 2 1 9) , HBSflWMjiii 

na«9A^Bg*nfcgp«-tcjs**4i;«-&T, OKttft 
jmortas (jfeft^sowifiei) <D*»c»i««nfc^ 

JSgi^js^nfeffiHT-^jK-rs (s 2 2 1) . 

[0 0 6 2] #(C, 02 8~i3 2%#B8bT % I1W 

£f\ 3rS0«w/<*-yfc»oT*9«y*«tt9>wB 

B£*n^«JW»ftt*» (E«fgy>>x/N3 1) tt, +>-> 
7/l/*;l^3 5teSE#£nfc«>xM$'-h 3 3K«fiFS 

Si^*lf+7^3 4 1 C<0?ft5l^+«y^3 4)^» 
«*n5f!R3lsP>y (H^frf) , ilDE--K;l/3 6 
(HPESPW) > iPE--K;U3 6*®®-$-&5fcit><DbQ 
KX«lb¥IS »**UTt>*. taE 
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fe^Tli, 0KSR3 9O0^*ISLT^5. 
[0 0 6 3] E*li?^x/N3 1 Jb^BfSBtcffiB^n 
0 2 Stc^ftScfcStc, #H£t5E«7vWX 

T^< 0 ®3l^-v-y^3 4^it5Elf/^X^7 
73 7 Kifflgfc L < ttS»*-&fctt«Tf»?|j|?>y»|i 
*fH6£-esc:i:fc:<k?K 02 9 testis £51;:. PR 
?lf t7^3 4(c»St5Elf/UXf 7^3 7 (E 
II?fiA3 1) *!ft»2:-e«o »3l**v*3 4K: 
Mt§Etf^WXf7/3 7 (Etlx'JxAS 
1) *R*f*-&5fcx 03 OtC^^tlixtdtC, fiA 
f-h 3 3<D*ffi (ESm?^x/N3 1 A'st^nyci 

•T56[B(CJnE--F^3 6£&ij£-££o 

[006 41 tnm-— K;U 3 6 •> x/ v>- h 3 3 <9* 
ffitC^^bTA^S^inE--F;l/3 6 -5 
t, *x;v>-h3 3A«-T5i:ft{cipE--K;U3 
6tcJ:t)E««?^x/N3 1 t^fflj[p6(5**0l!in*ti 

tf£CT * ^ v 9 figgf S. * 7 -y ^7^ig? 9 *^ 
E**?->x/n3 l ©»tflIST^St5c tic 
<tD, EE«X¥*x/>3 His 03 ifc*sn*J:3 

»5fftf^WXf7y3 7©4B»K43l/^T» 
K^nX, Elf^U7f77*3 7tfElif>xA3 
l3!»»5»Ji«n«il4:K:*5. **5, yiny-h3 3 

[0 0 6 5] Eax^-rx^-y^S 7 A^ESlg^^x/N 
3 1 3!p&iMtSns fcfR3l^+ -y * 3 4 Rt>*taE-- K 
;I/3 6*fxAi/-h 3 34'6in«*lSHL8i«* 
5o RUT"* 77 3 4 StftDE-- H;U 3 6 ft®mt%> 

3 4(C^gLTV^£DT\ H 3 2 fc^^n-i.,}; d fC. •> 
iAy-F 3 3*^fll$nSClfcK:3a:S. CKOtt. 0 

-^03 2 4*fcR]B#fifc:a&»>, iHt?tiT"R3l^+y 
^3 4(C®tLTl/^ES7 r /WX^y^3 7t, ^x 
a->-F3 3lcGm-£tiT^%BMm : ?'>x.>^3 1 

9 (C. "R3I«B*»WT. B«*lR5|-r* 
C fc-CWBf^Mt^nfcEftx/^Xf-y y 3 7&1>'E* 
*?-i/x/N3 1 ©gfc#£tT : y<fc5»cLTfcJ:</\, 9R%S 

*fc^v-y>««9 3B'JBfiK*nfc«RW»»*4tc»LT 

®*i?9*Wfig?nTi/>5$j*4Si5^c^is^^i:?H* 



(10) 



fc?F*l2 0 0 3-14 5 8 
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[0066] c©±3ic, mzmicto^Tit. m%mi< 
>xio5ic&K>, b— Tjm\ o ifrzmsi-snrcu 

A3D <D\Hmzi}im?%&5icMft.?&ctT\ mt 
mc&tf % \s-*m l <D3L*)i#-®mt>wMm&ti n 

£ nfc * v -y 9 <Dfi7.«£T7frli®14 unburn 

t§„ $fc, VJ^yVij-yWc&zmyyficVc 

CO 0 6 7] gfc, ^SW^BiiiaXfiSWk^.k 
£ttfc*7>y*Sii$9£l£g2tfTftj§m«4 (Eft 

«?->x^3 i) ^»f-rs<DT\ Btitznrzt^v? 
mm 9 ofintcT^nttw^fii^tc^K-r-s c tit 

[0 0 6 8] iPE--K;l/3 6£ffll^T«©14 

i§te*m£ <t 0 -esiii^^-r 5 c «k # t 1 5 0 

[0 0 6 9] $7c, MfcOHSSgB 3 9 tfffM^n/cEtt 
IWi'n3 1 (7&S>iS14fcm) ^E*T"/WX^-y 

x / Ng|$#©»Cflift£ fiST 5 <fc 9 {C b— If ft L £ 

ftftu ^7-y^®j§?9^ffM?-a-sc)T\ mm-tz® 

SSSI53 9cD^C«BJc?n/c««{SiffllCfc^T, Eft* 

[0 0 7 0] $fc, ftiliifttffl (ES^?->x/n3 
1) (D®m$>%Wt\s— *fftL£j6$LTiftft£;&b- 
^ftLC>fti»lc5Mir3£fRk /ci:x.ci-il^-r-5^{c 
^M^-tirSiltfcJ:*). ^-y^ffl«9tf«ft;5<D&lf] 
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[0 0 7 2] $fc, ^WCfc^Tti, (*7«y 
*®$9) £>JE?$tfb— 7*ftL KJ: SlNJgflSrijnilcTHi 

(*5<y*Si«9) <D0$tfb— milcXZtt 

MxELfcSg 2Wc|®££tt3 fc©T'li&< , 

fc ft^5iftTOliE*^?«>x^3 1 Kl®e>n 
</>. b— *ffti!Sl 0 1 «®rlTSft;iji1$tm<Dfti& 

<fc 9 Wb* 1 5 >y 9 ^fig-T £> J; 3 \c b T ^ 5 
h\ CtifcPS6n§t©Ttt*l/\ /ci:x.{f, b— ^ft 
tRl 0 1 ^bTjSJS^l/^b— ffjfc* (fci:^.^ 7x 
ih#(fs) b— *f) JB8r«Xfb 

[0 0 7 3] *fc> b— FinlSHi OOfc^T, Z 

5C < tft<, *ftmb>Xl 0 5*b— fftLcDftfi!!^ 
lRltc»ft*-&S C tic*. K> 7*-**Wfi*fT3 <fc 9 tc 

[0 0 7 4] $fc> b— *f2ralgBl 0 OfCtSI/^T, Rjf 
MOWBT/^-ytCtfc^oTX$iXT— 0 9Rt>* 
YHixx-^i 1 1 £&Srr5 <k 9 tcLTi^stf, en 

t b fc A^-p T^Sf 5 ct 9 {C b T t, <fc V \ 
[0 0 7 5] *fc, »g|f-+-y^3 4tcE«fg^'>x/N 
3 1 *»»«-frfcatc, i/PE-- K^3 6ICJ:()EtI 

n5Cfcft<, toE--K;b3 6tcit)E«lg?7x/N 

3 \ **mhrz'&ic. !8W»i?nfcE«f'Wxf7 

^3 7ZWi 1 }\?- J r>yt3 4t(RJ9?-frS«t3fe:bT*,J: 
V\ %ib\ ©?|^-v-y^ 3 4KE«JR?9xm3 1 
S?*fcfttc. taE--K;U3 etctOEB^^x/N 
3 1 ^«Brf 5 CiC <ktK ^W^KStifcE*^^ 
Tsf-v-fZ 7<D^SA^?t^-+ y^3 4tCTM^n5C 
£fc&»), E«x/^xg=--y7*3 7<0«ffi»cBff!b^« 

[0 0 7 6] 1 2 1 tbT^i^ffl<0t 



(11) 



flrlffl 2 0 0 3-1 458 



19 

il<DA-7 = 7-tl/-fMl 0 1 £cDfg 

[oo77]i2 m<DmMfrtb*ftwv¥f®*vcficm. 10 
co o 7 8] ^^(c^^^jatt^^irTjsa, 

StfS&SgBffiJfiitXSi:, ^&2tif=&R33<Dtt«fcT 
ftM4«ft£^KT3^ISrXgi:, ^e^Ti/^c,!; 

CO 0 7 9] *^{c^5^jittM^©«»r^T* 

T<g<&3 0 src, ymmmtftiz. BtiLtntcwm 

9H»»lRl©»JfflI*SaK:ff?Cfc^-e|t*o 2V 

CO 0 8 0] Sfe, *«WK«S)teajltt*t8©«I»r*r 

Coo 8 1] gfc. *%Wk:«53t2iatttt»o«»fS- 
F fs v 9 ic £ 5 £V ~> y y (c fctf -5 7 U— F ©W&tt , 

CO 0 8 2] g-fc, JtaaittttSKW:, jgtfc©®g&g|5tf 
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{c 3 lalttSSOiafcJBfiRS nfelffllSOiftBK:* 
CO 0 8 3] Sfc, iftK»JB»«lSKfeV^T, ftitiitt 

CO 0 8 4) $fc, aaSP^fiRXStCte^T, 

So 

CO 0 8 5) *8l»fc&5ftSiite#8©aW*ffitt, 

CO 0 8 6] *fgW»C«*)tajitttt»©«W*ffi7? 
Ofi»l;W'y^W?h§. ^J»rXgT'«, }g 

5o Sfc, ^V-V^^F^-y^lCi^^V^y^cttU 

*^^i;«:So cnsoisa, *RWK:«fctitf, ^*6T 
co 0 8 7] *wmc&5fcm&tm<Dmii 
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(12) 



#Hfi2 0 0 3-l 4 58 
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[0 0 8 8] Sfe, *fmiCft«jl|S£itt^OiZNK« 

ft, &SUHfm4>IMtf£tt«Cfctt&b\ Hit. *5g 
J; 3 lc * 5 y * €> JlM# U-«c <fc 5 $tttthlXic T 

[0 0 8 9] $fc, wdfxsKfei^T, mtitetut* 1 ? 

ISrf •5C£fc:J:»K ^tDffifffcTftjg 
[0 0 9 0] £fc, gjWlgfcfcVT* ffEgPW^ffl 

ccDidt, gWrigfcfc^T, »BEaW*fflv\ ftii 
[009 1] *^BJ3ic&5ftMjgftttft©«Ki§BW\ 

[0 0 9 2] *£iBfc«3ft^tt#8<DttW8llT* 
tt, itt¥*?K.fc»>, b-lfftOlfcft^tfftjgiattfcm 

ortswctaarr s * 5 k u— ifftPftftstis c t t% 

*K»tf»ja*ft*. ^LT, fti§3MttM 

«j»r2ftSci:tcft!K «S«tfffi»T<a<\ 94-yy 

*M6j±u lawf^ifiiosijapi&a^KfT? c t^ts. 
$ fc » *V * * y F A y * tc J: 5 2V >> y 9lc it L T , 
94 v y ^B«/Jn? < t & c t T 1 , 1 0<Dft)§i§ft 



[0 0 9 3] Sfc, *?IWK&5ftg®ft#ft©!8ISfS 
T? © F 5 -< 7n -tr XitZ$m? § C £: Z 3, 

■k*v»ti*, airawi/— if^cfcs^gftfcbnxtT 

S«0l3IIBtf£i;Sci:tt4v\, £fc, *38BJJ{c&;5ft 

awu— •f^tctsi^ttiraxtcT^Bg^nsfc^ ft 
<±?ft«nf^?->t»?T, ft^tt*m«s«w- 
[oo9 5] *m*icmzffimmtm<Dwvti$m&. 

[0096] *miic&%ffimmin<D®wi$mv 
©rtttfcfflirr Set 3 cu-f^^M^ns c tr\ 

mom t < lift^wmmmc «k t>^^?nfc * 7 -y * 

(6<, ey^fe5l/Hi«»g®T'<D 
[0 0 9 7] *58WK«*Jt8att»8©«JBr* 



(13) 



%fffl 2 0 0 3 - 1 4 5 8 
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[0 0 9 8] Sfcs *$8Bfcft3)tSiitt#»^WtfS 

[0 0 9 9] g-fc, ttKMtt* 3t»Btt#8»cJS** 
D %»«t*micfi**9lfti LT * 7 >v * ** 

[oioo] rasatttrnw:* f-oaffitc**© 
[0102] yjtojtttksii-r* 

J&oTMKWfcJgfiE-rs-ct^Riflgkft*)^ WBfrflWJfi 
[0 10 3] 

[5SBSOM «fiOI*ttKJ:fttf, 40 

tai*ttM*<D*ffiK MMWawr**? f > ewifci j 

§0 iot, talttSi^fc^frTSCkKcfcSftgten 

[0104] $rc, \s-?9t<omMfc&^mw$mn 
nrnvuzwrn ftm? z> c t # t- # s . 
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[0i] ^Sfi^t^su-Hfftnx^jtfctoTU- 
iftai^otaiWStftWiliH-Tffcs. 
[02] H uc^-ripiw**© 1 1 -1 isuc&ofc 

frffi0T*&3„ 

[03] ftal^tciSU— If 
tal&OtalttftftOTffiHT?**. 

[04] B3K^*i0ltt*»©I V-I VJSlK&ofc 
$f®0T'£5o 

[05] 03tc^-rJrax»^«DV-v^crftofcKffi 
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( c ) m ft m u y x 

» . iU 1 Ali ^t: IS l- -V4 rJ- 7 4 * s*; • a U. ^ / 1 rn 
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(D) ta2#fttttfKH£n-£ffi|&0&H|]gjK : 1 0 0 mm/# 
[ 0 0 2 4 ] 

[ 0 0 2 5 ] 

tt. 7 7 7 ^ 7 # 7 (• Off^© ^ licOl? t * § 95^©^ f ? T*^ 5 o >f^74J<D|| 10 

^iT*itf-^ii^fflb>x (o ooe, Hpa'(NA) # 0 . 8001 

^T'J55, -7t\ ^77ffoa^T'/Ttf-^liI^IbyX (C) Ofemtfi 5 0 fg, 13 
PR (NA) tfO. 5 5(0i^fS5„ (f-7A7-^ttf 1 0 1 1 ( W / c m 2 ) @ g 

l^77n^7 hfe^K&SCfctf^i^S, 
[ 0 0 2 6 ] 

m<Ds**)-XL>ic-D^Tm8~mi 1 zm^rmm-r % a m 8 tc ^ -r ^ ? t , ^ ft ? ® nx 
# £ d s&ft-eitaiflitf&i 1 ©rt^^^^js p ^^t>-^T i/--»r ft l ^jraxftsiia! i izm 

M LT^)lifS7^ >^fn v ^> TrtSSfc: Z 7 -y 9 £^$1" 5. 7 7 y 9 ti-O 20 

5 >y 7 £ £ £ $ S L , 01 0£^iTJ;9lc^>y7tfiniftgi1%i<7)3l®3£:SuS2i 
(c S'J ji U 0 1 l 7rs ? J: 9 lc to I ft ^ % l # iJ n & c i: t «t t> ha X ft #i % l ft W m Z ft 

5. taxnMkVm(om.m.tmm^3imt s 7 ? ? 7 « i^fc^s-r sn-g-k&s u /raift 

[ 0 0 2 7 ] 

(2) gftiHtttf »ll*i3fitt<i!)«£ 

u - if ft * to x w mm (mx.ifi/vny<D£o%:¥-m#ttn) (Dto&ycmx&z&tni- 

T > J*ftj6fcfcW-3«#3lfitf 1 x 1 0 8 (W/ cm 2 ) l)is« 
T©^ffT-!Slft5„ cntc^OAPXft^^fDrtgpti^Tt^'SiRlCcfc^T^mWtcjlin^^ 30 

z n m m tc *> ^ t , feswis^gy^fliifitcgftLfcSiatv^cfcfe-e**. o * o , 
an* if. 5#aK«i6fcgfl: l ft mm. m&&mmfr ?>£*§ B B B M«{t t 

o An x ft m % # u n > $ «g b b b m m (o m •& „ % it 5a a m m it m is n B B B s u > w & t* 

* ft , «»3fije©±KfiifcLTtt, MAtf 1X1 O' 2 (W/cm 2 ) T* £ S o /< 
;1/X|tt«^[fl ns~2O0nsi!) s iff U\ 40 
[ 0 0 2 8 ] 

[ 0 0 2 9 ] 

(A) ftp X ft m % : 'J 3 ^ 7 x ^ (f« 3 5 0 (im, Wi4>fyf) 
( B ) U - *f 

jtjg : f i«:l/-faeN d : YACb-f 

j£ fi : 1 0 6 4 n m 

\s-*?K7,i£v VmWm ■■ 3 . 1 4 x l 0 - 8 cm 2 
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HOiBtH»»:iOOkHz 

:30ns 
fflfc : 2 0 n J Z. 
U-fftSR: TEM 0 o 

( c ) mftffl u yx 

fg^ : 5 Ofg 
N A : 0 . 5 5 

<.D)hQXttm®tfmw£tizmwi$<D®mmm: 1 o o mm/# 10 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

?gikM8!«Jft 1 3 if&yt? M£ «t 0 tut c i: ^gjB^-r So hi 3«, u-if* 

3>li<?))l^ t ^5 0 |jm, 100/im, 200/im, 5 0 0 m , I 0 OOfiinO* 20 
4 O T ± 12 SB ft % ^ L /c „ 
[ 0 0 3 2 ] 

0!|a.tf > Nd : Y AG U-fOSEST'S5 10 6 4 nmCft^T, ->'J ^^IftOS* 
5 0 0 (i mKT<D®^, > U 3 > 8 « © ft T & U-lffttf 8 0 %tt±8It £ H t* ( 
#^3o 01 2 {C ^ f S/ U 3 y> x /n 1 1 Of $(i 3 5 0 (imT*$?iff)t\ £ ft ? M £ 
J: S^l!J!ia®^{i'> U 3 y V x ^©4>£>tt3fi, ^SD«*^1 7 5)1 m ® SASHc JBtf 
Jtl5. C Om-&<DM)&mii, SJZOOiimO^'Jny^iA^lilKtSt, 9 0% 
W ± ft © T* , V - If ft # >> U n > x /\ l l <D ft g& T* IR IK 2 ft 3 © ti <I *>> T* & 0 „ (5 i: A- 
ZtfMi&TZo z <DZb.lt. S/'J3>Di;m l © 9$ T U- -»f ft M £ ft t , &ikffi 
iS*tfJ/'j3>!>i/M 1 ortfiptjgja (?$ 0 b-lfftK cfc 5 il « © *D S » *J 9 30 

2 titz & ©TMJft < , iSH^afciStf £ft?»iRfc<fc D »fi£;£ftfcc 
«t5. ^ft^MK cfc *»lk&93ttt©fl£j£(;J:. SSf l^tHISI 

66* ( 2 0 0 0 ^4fl) 31© r If 3 g>/^;l/X U- f t <t § -> 'J 3 ^ 

©iini?$t$ffFflij £8E*SftT^*. 

[ 0 0 3 3 ] 

■£ , ^ © iU ft v y ri > x m © ^ ffi S ffi K fij 3i iT 5 c h £ J: *> . ISmWKgjKrSftS 

0 y 3 > «> x /n © m ffi 4: a ffi ?'j s§ -r s c © n ft a i m t $ mi- s *i t, l , so i 
M^^^^^EnAasnscticjcy^fi-rsif^-tfeSo ft & , is » «l 9 ® « 5 u 3 

y^xMCoaffii:»@lciijn^e^fc^S-r5©{i, - H IH& M L fc ft fig i: ft o fc 40 

it? z tRMcom® e iij n f$.&?zm'&<D tt^fn^-ot^s. ^?ti 

m ft fj n # £ c (c < cd v . m w &j a? *< § m t ft s . 

[ 0 0 3 4] 

( 3 ) »K®«tfJBSf*g{t8f«0«# 

u-ifftSrjtoittSi^ («xtf*'7^) 4>rtgMc&ftj£££fc>-&T\ n ft £ic & it s m 

W 3i a 1 x 1 0 8 ( W / c m 2 ) fct ± -p O ;l/ X ffi ft 1 n s ttTO*ff1fI»r S„ 

»s® .1 . -? *FT *K vJs -r* ✓ f -r- >Cr AIjC ^ rtn. ifn -f. 4»r. -r- -Vi ^ r+-» tVJ7 ±3 ~V U- I- ^Iz. "7 iflt ilrr rn 
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is n it x it ft s-bb fom<D*mw%m&^ittfmmz ftTmmm^itm&tfBi&z tiz>o m 

W®H<D±iIfctT», m x. \$ 1 X 1 0 1 2 ( W / c m 2 ) T? 3 „ /< ;l/ X 6 tt 0fl * If 

©fgjata. flutf » ^4 2@ u-if j»*niBf3tt6iix« (1997^. 1 1 jd <»m 1 0 
is « £ n r v> 3 0 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

su--»flnii^a*fflvTiinxj*** 1 ©rtg|5fcxo©*7**®«9###£*i;fc;tai 

[ 0 0 3 7 ] 

£*Ani#*iai 1 ©fc»4>£iE 2 1 ttififc^fc Wm^fey'f v 5 THift££i|£ 
Sl£ 5. talMUSl 1 K^JlX U-1f ft L Zm*f? cftKJ:!), ^7>y^M^9 20 

OA) & wm^fe 7 * > sterner tajLittrnwa i (Dft&omm 2 i nz* 

c <omm fc J: 15 , ?77^W9 (9B) tf«l?£7>f y 5 tc&o TinxM^fe l ©rt 
gp©s®3Mjfitc^jig^n5o 

[ 0 0 3 8 ] 

fit, 0 1 5 IC^1" i 9 t , )77^^9A, 9BfrP,^777 9 1 
(9B) A^^77^Sii9B' (9A) # IrK *v>y^M9Bfre>SS3?3lRnc3-tt^ 

ngu^its. cntc^D, wm^m? * y 5 rcioxw^ia 1 ©bd\ -f&t>-5 30 

[ 0 0 3 9 ] 

«±©<fc5^*^««l8»c<fcn«a»o^7y^1!S«9%«fi!tr5CfcC«fc0li0I»ft 

1 ©J?^*UtMA£^tf-& J f>j!raX*fM 1 ©«H# *7«y *««9JBlS»©*7*y 
H 1 tfiSSLlc<^S^f tfe^tt, inl»*14ii<D«J»fA^Rlfili:*«o 

[ 0 0 4 0 ] 

M IT 3 0 0!l * (f , Ell 6 lc tTn -T J: o ML , *77*S89 At^79*S*9BtOPJC 
[ 0 0 4 1 ] 

*H«5J&&fc:fe^T\ «Sl®*7-y*S«9ti, ;l/ X - +F ft L A I* t" & fo] I *f 
$1 © A £f SS ( 0U * tf * ffi 3 ) t»LTl^»fr6IlC|giSt5©^»$ Li\ iilfi 1 
4 *5 ^ T , Jfel;:i'7y^i«9 A%igi«L. Z <D&ic Z ? y 9 m%9 B Zl&fSL-? % . A 
Mffit^LTiai/^73 5^?>)ii»c^5«y^^Jgc95r^^1-§i:, f&tcM£*i3^7-y^?HM 
9®l«l^tcjSI**n5/<;l/XU-^^L^5tJi:^jK*nfc^7-y^«lS9lc«t»)aa?n 
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[ 0 0 4 2 ] 

fit, *2iiSf&f§£ fc^r, £&©* 5 y 9 (DBj&mfrit±micmi£-$ ti? . no 

X #St43j © A I* ® £ M b T ifi ^ 75" *\S> JiR fc l£ b T <fc v» L > f /c7y^Ltc^^LTt. 
<fc t/^ o ^>^A{cm/£kW:, 00 * fcf H 1 6 fc V T\ $f ^77^I)S9 C^I^L, & 
IZ t 7 v t ffi® 9 B^ffilL, b-tf tt'© A I* LTltlC^77^ii|9 A 

*jbjst§©t&So 10 

[ 0 0 4 3 ] 

m ft » u - if ft k o ^ t t, mm © c k # tr * § » 

[ 0 0 4 4 ] 

#£S6JB«k:«s u — if 4nx#ffifcffifl§S b-ifiinxg|l©-0OK:o^TK 

lt5o 11 8 It C © b-1f *Plgg lOO0«m&«f«0T*&So I'-fifllgil 0 0 
14* b-1f ft L 5 I/- If ftjg 1 0 1 k % b-1f ft L © tti * -«f» ^ S« * fllffl! f 

5 fctbic ftig i o i *mm? z> u-*fytmfflwffi \ 02 k, u-*?ytL<ofc$i®m 
*M l b-tf ft l ©ft$fi©iBi * * 9 0 0 s cfc 5 (ceij nfc 2V * D-r >y ^ 5 7 20 
-1 03t, y^^n^7H7-i 0 3 T*si*£ft;fc b-if ft l ^iitsDtffl i/y 
x 1 05k, mftffl b^x 1 0 5 T-i^^n/i b-ifft l *^i*$nsijDXWii% 1 #m 

07t, iScS^ 1 07fcXtt£ftfc£l*S#S;fci&©X«lXx-S>l 0 
9k, Hp 1 07*X«|^iaCES5-rSY«l7?|R|fC^B?-&5fcii>©Y«lX'r-^l 1 

lk, mmi3 1 0 7^XfftRa ; Y$fi^i^^iS^1-i.Z^^|^tc^K$-|J:§/cJ6<OZ|(li7.r 
- V 1 13k, Ctl^HOCXf-^ 1 09, 1 1 1 . 1 1 3©gi^$]It5Xf-^ 
m ® SB l l 5k, £ « * 3 0 

[ 0 0 4 5 ] 

b-+f ft?© 1 0 1 It^JlX b-1f 3t*^5fe-r -5 Nd : YAGl^-ff55. b-+Fftflg 
1 0 1 Cffl^SCfc^TtSU- If k b T , C © , Nd : Y V O 4 b — ^" ■>£> N d : YL 30 

, Nd : Y AGU-f, Nd :YV0 4 b - If , Nd : Y L F ^ffl^SOtf »lf 

o 

[ 0 0 4 6 ] 

*ft & P © X (Y)l4^[p)0^®)(i, tax** *to l * x (Y) l7f-->' l o 9 (l l 
l) \c&K> X (Y) $1673 file C k cfc *) ft 3 o Z«i2rinU«t*nitt£i*l©£fl5 
3kifi^-rS73iPi*.<DT-, AnxM^^i £Altt1-£b-^ftL©ii£giS®©;Si6ik&5„ 
<fc o T , ZlXf-->* l l 3£Z3$#fatcM2-e&ckK:cfc9, iox**ilfti©rtg|SK: 
l/-f*L©l^*P^^b^§;:i:^Tt5„ Zttxf-fi l 3 £ «fc 0 Jto X 40 

*fjfc«s i ©JP#£iRifc:*5ttsftftj& p ©figtf i®S5 £ n & 0 cnicfco, flmf, mft£, 
P£ ftp XttmVB l ©0*73 1*1 lc*5i>Tff*©¥^<OfiIct D Alfi (*BS3) tifi^ttH 
Xtiil^ifcBfclSfiSbfctK JS#©«S¥#©fi^fciSB5bfcO?-3CJ:tfT**;6. 
Hftffl b >X 1 0 5 £ Z $Hl77 t -t* 5 C k \Z J; ^ T t , ©S3 IP ^ b - if ft © 

lllft££j!inx##i^©rt^Ki^:btf££ktfT*£3o 
[ 0 0 4 7 ] 

C d T- , zmXT-is^t:5hUXttm®<DmfrJjfalC&VZMX£L P©{5§©l|giitO 
I'Tll 9Rtfi2 O^fflt^TSlfif 5. * H Sffi Si T? tt fin X « ^ tl © JP * 7J 1^1 IZ t5 It ^ 

b-ir^©»^^©{iiH^, mxnm^omm (A^sn) ^3s*kLTipxw^^©rtgp 

^ «C W /n SB f - sib «s i , „ -7 vxa i r, i a_i? t /rv «; Ati Jt nj.tJ.nv-W/MWU t x o i- rn 
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5Kip|ttTz»ift$'e-sfc % mft/£ p {±^m 3 e>irax^^t» i © a& t & a -r s„ mft 

j^POflOX^AHl 1 Ol^aSlC43(tS^lbS»N z T?& 5 (N fcfc I/- If ft L fc SiDXtt 
fc» 1 ©JBJrSpT?fc5) o <fc^T, U-tf ft L Kttf ZbUXttmm l ©B8r¥*#* LT 
ZttXx-^fc^ftS-eSClfcfcJ^ itaI#*1*l©»*#fafc&tt.&||fcftj&P©{fc|I 

sfflfltscttf-ets. o$o, p otaijffeto i ©ff#£iafcfei**ffis©-<ft 

H**iB3^5ilDIJt*1*lOrta5ST©ffi(SI (Nz) tt5. C © ^ 81 (Nz) £ ± IB 

IB Iff* (N) T- itsc fcfc * *)Wt>titc&®m (z) f£tt, huxttmVa l ZB&Tifalc 
^l?t5o tntio, ±f2f?TM©ft®fc:«ft£ P fc^-fe-frs <: i: tfr- * 

[ 0 0 4 8 ] 

* v mm-r ztc&ic vimytm* zmmm km i 1 ?^n^ 7 ^7-i o 

3Rt>*Hftffl l/>Xl 0 5 tffl Dft$fi±k:gEiI£ tlfcplilftffl© AX 7 U -y * 1 19 
fcs ^1^5, If - A 7. X* V v Z 1 1 9t»)tfflL/yXl 0 5t©l(C?V^o^7^5 

0©¥»%a»'rs«flg*WL^opna^«©ft*ii©iRi**9 o° f ^5j;?tEisn 

t^So & f! JB ft m 1 1 7fr&f8£Lfcnr«3fc««e-AX7 , yy*l 1 9 T? f& ¥ # K 

itsn, c©K»$tifcpr«ft«*^'r^o^y^57-i 0 3Ra**ftffli/>xi 05 

£ j§ 3® L , in I *t * »1 0«)ifS7^y5f §tifgI3^II|t^„ 
[ 0 0.4 9 ] 

U - tf ita I « ft 1 0 0 tt 2: 5 , If - A 7 7" U 7 ^ 1 19, ^)D^fy^ 7 -l 0 
3^li§o Jif!^?l 2 1 i: LTttiK.tfC C D (cha rge-coup 1 ed d 

ev i c e) t> * => tb s o wwi^fe? <f > 5 mz-sts&ffi 3 *MmLtcnl&ytm(DB.&i 

ft«,*ftfflU>Xl0 5, ^^0^^*7-103, If — A X U v $ 1 1 9^1 

3@ l , ^ft^yxi 2 3T'^fi^nT}ii!^?i 2 iTis«ti, nif-^tftSo 

[ 0 0 5 0 ] 

u - if *p x m m i ooanc, mmm? i 2 1 t,^mt}^nrcmm : f-^^X7j^n 
ssnftx-^aaaiasi 2 5 1, is-vnaxmrn. 1 oo£f*£iMw*s£fl:»j8ia5i 2 7t 
x ^-^ 1 29t, *«§*s 0 Mx-*Mgi$i 25ii, Mx- 9 zmic lt m&m 
ft«i 1 7 t?364 t ft pi^ft©^^*^® 3 xic^fc-esfc *©jg£x- * zmntZo 

£ <D%k&T- * *m\C L T X x- VfflMU 1 1 5^ZfilXr-^l 1 3 z&mumt 3 C 
ttiD, W^ft©M£#3?®3{c£-9«fc9lc-r& 0 £ o T , Jt&ix-^MgSBl 2 5(i 
*-b7*-#Xa--y F t LTiitSo Rl^ft©|6^[*^ffi3fC{i{l-rSZ«lXr- 

vi i 3©fitBtcfe^T, u-^ftL©|||ft£Pt>M3{c{jifiT3«fc?tcu-+Pipxg 

iittisjnTi^, aftr-^aaaan 2 5 ti, }§{ix-^^sicLTStB3 

©J£*M^©Mx-*MI?ir3o c©H8x-*tt£#SiJWgM 2 7 teg 5> £ 

**j»»?*i»i^&sn, t ^ * 1 2 9tcjiie>n^o cnicio, t r. * 1 2 9 k a; 
± m m %f & %7fs ti z> o 

[0051]' 

£ ft frj fflj a* i 2 7 ti , x f - s> 3fi ffij gu i i 5 <b © x - * . n it x - * a 1 25 

fr£©ffl$!x-2^tfX7JL. Cft&©r-*t>SfcLTU--»fftB»l!Bia5l0 2, 
ffl^ii 1 7 R XI x x - s? fH fin 015 1 1 5 £ ffifj 9P f £ c i: tc £ 0 . U - -»f io I St H i 004 
i* * *J SP -f S o «toT. 4i*$)jfflIgPl 27tt3>^ a -^Z7FiLtllt5, Sfc 
, ■ZfcMfflffl I 2 7 It. 01 9Rlfia2 OtliLfc^li (z) Of-^AJlitl, 

E * « n * . 

[ 0 0 5 2 ] 

M fc v 0 1 8SO'12 1 * T , * ^ fiS IB & ^ § U - if AO X 7T fife % IK Hfl T 5 o 0 2 
1 tt , C © b - +f AP X 7? fit- £ $ B£ f 5 Tz Sb © 7 P - x -V - h T' -5 „ AP X *t ft % 1 
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[0053] . 

»^-rs^-if5t«i o iiistf(s i o i) o inx***i«ji©j*s*W5£-r 
j»« oM^is'n&tf iax^ftM lojgtff^atcLT, ftpx*t#ife 1 © zwsfaW 

mm (z) *»St« (S 1 03) o Cfttt, U-1f * L <DMft]iiL P tfftPXttil^l i ©rt 

& b * ■« «> , jox**** 1 o&m 3 KiiLW? zis-vyth omyt&itmmt \, 
rdxixttmva i © z iii#.fa©&i&ST*;& s„ ftnxwfcajicWfcarffifcfcW'SJi 

)t^POfiI*^S?n5o IHft^P ©ftBtiftPXftM l OJPS.'MR^*#ftLT» 

j*-r*siki!BS®«tt»2gp»ji©-r-^*ffli^T^fi8«n*o cti^^aiof-? 
a £ sn » as 1 2 7K:A*«ns„ 

[ 0 0 5 4 ] 

ftpx#gitii£U-^ftpx£SEfiioo©icB£i0 7KicBir3„ f lt, ftgfflftK 

1 l 7fr&Bri!i**l8***T4DI»*»l*IBlB-r* (S l 0 5) o JKWSftfcffl*??' 

is.? j y 5 z^tsbujLttmvB i <d%m 3 zwimm? i z 1 iaos®t5o c ©ji^x- 
^ttM-r-^Mgin z 5 icmzn&o c ^mm?- z icm-i^rmmT 1 - 2 1 

2 5 itm&mytm. 1 1 7©RiM^©^^*':gffi3tfiB-r?.j;d^^^x-^^^i[-r-5 20 

( S 10 7) o 
[ 0 0 5 5 ] 

c ©fej£x-* tt;*"r-5/*!lW9& l l 5 tc m 5> ft 5 0 * f- - Sd » SP 1 l 5 (i % £©j£ 
^f-^^fiCLTZiSXf-i 7 1 1 3^rZ$dl^|pj©^»|$-y:§ (S 1 0 9) „ C tUC J: 
0, 8li%fil 1 7 ©Pl^7t©^^^*S 3 ICtiLMt So Z«7f-->M 1 3©C©& 
■ K*^t> '^7. U-tf7fe L <Dmft& P ttM 3 fCfigf 5 C £ Kfc 5„ Ji^x 

- * sua as 1 2 5(*ii^!x-^icSo*^T, «®T^^v-ry5^#tyipx^^^/io[)^® 
i 2 9ic^&n, z ti\c & *> z - # \ 2 9£«»r^£7^>5ttifi©ffi;*®«jyajj*sft 

5o 30 
[ 0 0 5 6 ] 

£ & ftj gtf 1 2 7tttf i6Xf l 0 3 T-aS?tlftSg 1 8»iOf-*tf AAS 

ntfeD, cQ&mmvT- z &z>T-iSMw & 1 1 5 k & e> ft § „ * r - s> ssi » as i 1 

5 « <: © mm 1 © t - * £ S -3 ^ t „ u - if ft l © & ft £ p # in 1 ** St * 1 © gp t & & 
ft B fc , ZiXf-->"l l 3ti:J:0ti0XJt*!ftl*Ztti^|qik:gf»«-i4-S (S l l l) „ 
c©rtgfl©{uBfiftPX*ft*!|%i © S ffi # ifi T* 5 o 

[ 0 0 5 7 ] 

0 lA^l/-«L*%4f^T, u-if ft l fcirnxftStftn ©S 
S30«if£7-ry5t!asif 5. u-if ft l ©Jlift * p «: ftpiftst^ 1 ©rtawcfeg 
lti^ct, 8H^s®ttn4ini#St»i©rtgpfc©#jBiS£ft5 0 f lt, ^owf t 40 

7^^5fc^d*9li:XlftXr-^i 09^Y|4x-r-->*i 1 1 £ & ®] £ T . giMl 

i««*ww^«'7'r>5K:^3<fc9KiBixw*i4ri©F'9giJKjgjs , r« c s 1 1 3) o mm 

6 a si « « ftp x *# st*& 1 <d 1*1 g& <d ? t3 , *ffi#ifiicjgfig«fts 0 

[ 0 0 5 8 ] 

Xlc, Xx-y7°S 1 I 1 tm&ic LT m 2 ^BiCf - # lcg"3l,>T , U--»fftL©£j 

ftj&Ptf4ni#S*1»i©rtaJ©*ffii3ttififc£;5ffiB»i:, z|^f-->'i 1 3 fc «fc 9 ftn X 

«ft«ii*Ztt^|n|k:S5«i$-a-s (S 1 1 5) o fit, Xf7/S 1 1 3 £ |ei *« K L T 

ipxj*»isi©rt3Bicjsmij!iffl®««r}Bj«-rs (s 1 1 7) „ £(0 7,7- v yx'itmwi&m 
m ® # ftp x n m va 1 ©rtgi5©*ffii3Mifi{cjgfi)t^n§„ 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of efficiently cutting a work 
without producing a fusing and a cracking on the surface 
of the work. 

SOLUTION: A laser beam L as linearly polarized light is 
radiated on the predetermined cut line 5 on the surface 
of the work 1 under the conditions causing a multiple 
photon absorption and with a condensed point aligned to 
the inside of the work 1 , and a modified area is formed 
inside the work 1 along the predetermined cut line 5, 
whereby the work 1 can be cut with a rather small force 
by cracking the work 1 along the predetermined cut line 
5 starting from the modified area and, because the pulse 
laser beam L radiated is not almost absorbed onto the 
surface 3 of the work 1 , the surface 3 is not fused even 
if the modified area is formed. 
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*nxWfctt©rtSWc£fctffrou-ifft0<fiRMft£&1-*P3©M 

?^7^>tffi? *9 ut> ftp x ti k b - if ft * m M t s c t £ <fc o , «j »r ^ 7 -r 40 

yfc»oTtoIW*^^^)KiT-r^X@^ffi^^c:i:^#^i:-r?>o 
[ 0 0 2 5 ] 

*f§Wlc^S ipx^ftfc J: ft If % U-if 3tO*RM«5&S-r*n©gift A<j!iai» 

u-if3t^!ii>fLT^So cfc^T, jnxwftwiJ&ftjir^s^-ryfcHjoTsai^wfcwas-r 

i.Ci:A^nrHgi:*?.o *SI m tc % S b - if iP X 7?ffi it . in I *f * 1* K U - if Jt * f» «R * 
» *PX^f^ti*J!)P^?§ii!^-tif>iifctcj:'3 N irax***14r£gj»rLTt>«fc^„ $/c. *%flfl 
»c^s u-if Apx^ii it, ImxttmW) iz is-*fK*m%it S c i:fci D^Tt^iSiR^fgX 

^-tt. C ftlC i 0 inl»t«)©rtgPt8!SI«^«^ L, i: L T ifll«|! 

t*C r >*- u i x r „ 
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[ 0 0 2 6 ] 

-If JttSifc, 6m»«nfc/<^^ l ttno*n*©*P9fll)l6til 

ftZ tvfc 7. 1/- if ft© Mft&Z Ad #^©rtgfl ic ^b^^^iSi, «J K ^ J£ 7 W ^ 

fc»oT^;i/xu-if3ie©fty£^*ffl»wte^ift*-e:s^»¥©fc, 

fT5, 10 
[ 0 0 2 7 ] 

#fgBJ!lc&3 U-lfftjXSeHfc i ntf , ±E#f8W£fR3 U-if ftpXTji* i: RfitOSIA 
fCcfcO. *PXtt#i$l©a® {^il!^®^ S^-T yfr 5fl.ftfc35&®ftffln*fS£S-&S 

a*<, u-if«»fiox^Ri^i:^§ 0 rrc i^-*f ft©tt rm^^t tgp3©ft$ditf 

Api;ttgi^i©^#rM5 ^ > i: » -5 «t 3 fc *p I *f ii b-+f ft£M X T X 

^ >r > »c » o r to i j* * «i * fi! ffi t « w -r s c t -e t s o 

[ 0 0 2 8 ] 

[ 0 0 2 9 ] 20 

o ° Mmmw^mzm*. % <t 9 ic-r 5 c t t sfc, imi****©**^***: 
LT*ax»fttti^«B«ns«e&*i69 0° rziimmzit zwufc^mzmzz 3 k^- 

5£itfT?#5. cne>fdj;0> ;l/ X b - if ft cd ffi R ffl * % * T til R © Sift * % iniit 
£1$5©S® tfto fc73 iRjlc^tf frolZJt&rM^ -f y £ £M-f S7? ftfc^tf *<Bi©tt>r*JE 
7^>tfiU9li:t5i:i:^T-f 5„ ftoT, 0!l*tf, X «i* ifijRtf Y fill 7j |pJ © ^ »r ^ 

[ 0 0 3 0 ] 

*fgfl^{C#i. b-1f Aalggfct, /^VXIAM |i s WTT6oTi!)Ol8I)t^tt5 
/*/l/7. b-1f ftfctfj&f-f § l/- if ftMi:\ U-if KMfr 6> {HI* £ nfc/^1/X U-1fft©i£ 30 

«ai*©isi#^inxj#fia©ftjBr^S7-i'>i:}e5«t5 1 si sfi t z> mmm^tm^^m. t % 
it«ifi^Bifiii.¥aK«fc oa»*nfc^;i/^ u-if«om^jS©i;-^^7-«BS3{»< i x 1 
o 8 (w/cm z ) ix±ic%z& o \c^>izis--*ntzmx-r zmx^mt. mx^mic 

[ 0 0 3 1 ] 

fcfco, taiWft»©*ffiKJs»-^ftj»f : f^7'f^A^e»^nfc^j&S3S:wn*»4«*5 

is-ifwmtuxtfaimtftZo # ?g bj§ tc & s b-if ipiggfc <fc 40 

[ 18 B£ 0 31 ] 
[ 0 0 3 2 ] 

u-^haxij&Rxf is-*f toxemic £fti£, tuxttMiVBvmffiicmm* 
wm^fe? -( yi? t>fttitcmta$*.v z> z. £ & < , *nxjk*fti4i%«w-rsc:4:^-ets„ 
J:oT, APlttiiM^Kir 3 c J: 0 ftll£n3§¥n D a (0J*tf, flftf^, BE* 

fc, JlPXTaffiRtf U-lftolgBlC «fc tlt±\ Sftsptotei&RtSttfcJBJiS 

^fc. v >r\ -r; 4,rt -r* -VJ. Wt »Un /r\ 4»r» -r -7 » J> I* >t» L 4- ii 7 » 1> It < -fc -V <** I— J,rt t- -V-J- V>» Mm 4-T1 tfex' r r\ 
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[ 0 0 3 3 ] 

if*pX73^Rt>' i^-ifiDXSStt. £ 3fc ? » iR fc «fc o efcHSii$£M lt^So £ft?g& 

[ 0 0 3 4 ] 

t%% 0 ckoT, *f«te!ftlR*^i;S*#tt-hv>E c 'efeS. L^U ft £ W K iS W T* 
t, U-f)t©ag^^^t^t< t^tn h v >E C (D^ff (n = 2, 3, 4, ••• 
T*SS) T?#Sfc!ftiRff£i;%o c ©Si**£ft?iftiK i: „ ><>I/*«©*£, U-1f 
ft©3fcgti U-lf ft© 21ft £© tf- ^^7-S5J[ (W/cm 2 ) TDISO, «iL tf tT- ^ 

7 - M 1 x 1 0 8 (W/cm 2 ) tt±©&#T»£ft?"ftlRtf£i;.5„ 
&Jg«, (Jftft^tcfctt 3 U-f)CO 1 /Sfixmrc *) ( U-tf ftc?>t£- 

# y I- x fcJ: t)f)6&n5. 3: , SSti£©«£-, U-1fft©3lg 

(ilx-tFft©Hift£©mi l i^jg (W/cm 2 ) Tf»l5, 
[ 0 0 3 5 ] 

6 zm^xmwt % 0 m i teu-*fhuxtp(omj:tt$LVB i <D¥ffimx& *) . m z \tm 1 ic 

*-rinX**ft» 1 Oil - IlttfcJ&o re Bt®0T*& 0 , 03 tt U-1f anx&©jtal»*tt 1 

ofEitfe!), 0 4 &0 3 ^ -r jnxttftto i <d iv- iv&£ f B s fz mmmxh o . ms 
izm 3 tern? tax i ©v-v«t»ofc»fB5HTifeD, m e ttwmz nrchnxftMiLV® 

1 OMlT'SSo 
[ 0 0 3 6 ] 

^tzu y 5 itmmvucmvrcfammx&Zo *mmmmfc%z> u-ir mxa, £ft?© 
iR^^us^ftTiniWftia i ©rt»fcfcftj£p*£feH2rTU-irftL*ini*t*toi ic 

BBS* LtaKIHS 7 ZBf$.? S„ 4*s» Klftj& i: U-1f ft L tfiilft L fc@m© C tX'& 
[ 0 0 3 7 ] 

U-1fft L MBS7^ > 5 K&o T (T&fr-S&Ell A# ftfC ^ o T) 4B#ttfc&Il 

$ #5 c t t .j: o , i)ejSP*«iffS7'f >5tj&oT»i?*5. cnicfco. ®3 

~B5K*?-£9£&JlfB#7AtttW^£5^y5U:ftoTlinX#*ft 1 © I*J gf5 (C © & 

-+) J ^L^Mii$^APXW^^l©rtgHc^^?®iR^%X^-&T^S«ili7^0^LT 
^5= ckoT. ijpxttii^ l ©gtffi 3 T*t± u- if ft L tfts i: h E M£ ti%^<DX, tax 

[ 0 0 3 8 ] 

*p I W * % i © # W fcfc ^ T * wmt %ffip}iia&&ft2o z> tlrnxftm®} i fi ^ © g £ 
p. SUft 5 ©T. B6{c^-r«fc3K:Jt«W/h*ft*T*iDI*rftfti l ^iffitsctytts 
o <fc o T, iPXW*i*l©SB53»C^ J &gfi:ffln*«4«-l*SCi:4<*nX«ftttlO« 
itr 5J h£ £: £ 6 „ 
[ 0 0 3 9 ] 

*s » *afii«*e^ifcLfciiox»siiao«jwf(i, ^©no^^^s. - o « , 
» K fg « « « ^ , toiWftttjtcASlWft^tfaiiB^nscfcfcko, #Mgi#£i£,6fcL 
T ip X ^ *&i |ij ti . iioiWtftjb^iJnsti^T'feS. ffJilJfiaxWftl*© 
W##**^*£©«J»fefc&o AS&Wfc;fotf9liD£nSfct±, 0iJx.ti\ ftp X t» © W 

l*C J5C ci» X -» , » — . J.r» -r- -VJ. 44* > - ,U, |J? Hr* -k v\ a ; N^C ri- -4-, ^r. 4... .X 4»n ir_i. 4VU »— IB pin 
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&®9$£J£$L/cM±©SE©&£SiJ»r-f SC SOT*, iJ 8ft £ fl? <k 

[ 0 0 4 0 ] 

ST, *H«S««U:fev>T^)t?iRiRt«J: »)«J«*nsgS[Rfg«i: LT % (1) ~ 

( 3 ) 

[ 0 0 4 1 ] 

(i) SKSB«*<-oxttta&©* v y ?tz<£tst?v zmrnvm-a- 

U-*f ft1tMJLttgt.m (MZ.\f1i? X* L i Ta0 3 fr5&3EE«#«) <D ft g|HC gi ft 
S^^fbtt, ^3tj^tfett*«l^3aa*M x i 0 8 (W/cm 2 ) J^±T*frO/S;l/X4g 
#1 |i s ttTC&frTJJHftr* 5. c OA;^i<0*? £ tt', £ft?M££ C£-frooAn 
Xftfctt&iBfcsfcW-ft^-^fc-^fcTrfc:, tax*ffc1&<£>rt»K:©#*7y ?mWZ&f& 
TtS*ftfJ65. CftJCfctK ftl X ** £i f&i © gpic li£ft?Mfc <k £ft#MS« i: ^ 

1 x 1 0 1 2 (W/cm 2 ) T? ifc 5 o /<;PXitt«*lf 1 ns~ 2 0 0 n$aijfff 

o :^^?®iric j: § * v >y tmi&<DBj&it. m*.&. %4 5 ii u- vmrnxmas 

m%M (1 9 9 8 1 Zn) (OW.Z 31-12 8 H© rH#U--if-Sil'»[tJ:S^7 
[ 0 0 4 2 ] 

[ 0 0 4 3 ] 

(A) i0l»ftft : (ggffittl) ^77 (1^ 7 0 0 /im) 

(B) b-*f 

}fc * : U - If M N d : YAGU-f 

Sfi :-l 0 6 4 nm 

b-lfftXtf'yM&Tffif*: 3. 1 4x 1 0 " 8 cm 2 

Mk0'MLmfc& : 1 00k Hz 
/^JlXm : 3 0ns 
mil : & J]< 1 m J / 

u-if ft&H : t e m 0 0 

( c ) mxmisyx 

is-ifyt&micM? : 6 o > h 

(D) ibnX»ft»tf KBS ft 3fc®&<D&i&i£i[ : 1 00mm/fj 
[ 0 0 4 4 ] 

4*5, b-f^D D n ItfTEM 0 o &fttetfiff<U-tfft<D»gMi:T?£ftnrflE 
[ 0 0 4 5 ] 

# ;p x u - +f ft ^ © t* m ft & m « tf - * /< 7 - m m t* a $ ft § „ « ma 1 /* )\> x © v - 

J-tf Mi >— I- V\ -Krt "T* -V4> WAn /T\ rh ftl7 »— 1T< r+r -4- 4o ■*»_ A» .Zi ... A* "ftp /\ f ZZ. ... M -?-»*... I > /T\ _L- -te -V- 
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slti^o ^'yn*7FtfisD^7'^ mm tft% 0 5 7 v Z 7. # y h t $ 

*,T^tf-?tt*l£fflU>X (C) ©Mtf 1 0 ( N A ) 0. 

-g-T-^So -7?, y v 7 $ (o e 3ti t* * it m ytm u y x (o © m # 5 o «k 

P» (NA) tfO. 5 5©«^T^§o t-^/W-Sg^ 1 0 1 1 (W/cm z )iI 

i/^ 7 y * 7. # >y h ± t < & § c h # § „ 
[ 0 0 4 6 ] 

y v $ £ e. (c j«« b „ 0 l 0 lc yjk f ck 9 fc *f 9 -y ^7 An 1 Jfrfc %iO«ffi3i:S®2i 

k si s u * m i i & o izimxttMity i wmnz z t\z x 9tnxi$gL<fo i wmmz n 

Win*** C tc £ 0 $StSi§£fc 
[ 0 0 4 7 ] 

( 2 > .i&KfRtt tf$ltk&3i £ 

U-+fft£itaX*riitl (W*tff'j3y©J:?fi:i(if«:ttfi) O ft S$ fc M % & * £ t> ■& 

t, myt&iz&v zmRmmw i x 1 o 8 cw/ c m 2 > u±T?fro^/i/xiBtf usk 

TO^^T*!iMt-5 o cn»c e fc0iPX^^^Ortg|5{i^7te?iSiRfc<toT^mWtcA0ia^ 

ns„ c©ftD^m <fc otiuxi$mto<Dto&ic®M*)&mfa&ffm}&2ft%o mmmmmmtit 
< t t^fmic-o4t«t* 4 ttimaiHttttffiXfl: t fcM^iSgiifitiitf ^<k 

Etigtcfc^T, &S*igtf 8iJ<D#lififc:gffc LfcSB«fc ^5 c i: tTt 5. o i: 9 > W * 

&*5, nR%&&<D±mmt U tt, liSUl O 1 2 (W / c m 2 ) T*£S. /*;1>7.IB 
ti 00 * tf 1 n s ~ 2 0 0 n stf!f I U\ 
[ 0 0 4 8 ] 

[ 0 0 4 9 ] 

(A) ftHSUft : «>'J3>^xa (1^ 3 5 0 (1111, ^g4^>f) 

(B) \s-*f 

itU ■ *mfc U- *f Wife N d : Y A G !/-f 
ifi : 1 0 6 4 n m 

U - If Jt X s|? -y h Br S « : 3 . 1 4 x l 0 ~ 8 cm 2 

f&mmm ■ q z * v & x 

KDilHKK: l 00kHz 
/•\;l/7.i|>S : 3 0ns 
IB*: 2 0(tJ/^*X 
U-1f)tp D B I: TEM 0 „ 

( c ) DtffluyX 
* : 5 0fg 

M A • r» IT c 
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cd) mxttmvatfmm-s tiz>mw&<D®mm& : 1 o o mm/® 

[ 0 0 5 0 ] 

0 1 2 tt ± IB * ft ^ o u - If in 1 1 <fc 0 «J Br « n U 3 > •> x m o - as K it S Wf B5 
[ 0 0 5 1 ] 

mm&mmw i 3 # irk j: t>jBj«snfcc £ fc^nii-f s. a i 3 a* u-if« 

3^ISOl*'t ^5 0 |t m, 100/xm, 2 0 O /x m , 500/im, 1 0O0(inKO§ 

« (c o ^ t ± IB m & £ J* t fc o 

[ 0 0 5 2 ] 

01J * &\ Nd : Y A G l/-f (OSIt'feS 1 0 6 4 nmCS^t, i"J avlfiol* 
fr 5 0 0 (tnittTOi^ ->ya>S«©rtaRt*ttb-1ffttf8 0 %&±j£j&'f 3 d t fr 
0 1 2l;it->'j3V^iAl l <D m £ Si 3 5 0 p m T* h % <D T* , ^ ft ? ® 1R tc 

Jti5, C 0J§-&©8»*tt* JP 2 2 0 0 p m OS/ U a >"Sr x /N£##£-f § t » 9 0 % 
W±ft<DT'> Iz-f^^^'Jay^xni 1 ©rt^TKiR^ ni.i?)(il^T'3&D, « £ A, 20 
iftfail-T*. c©Ltli, ->'jny>x^i i©rtgPT-U-1ffttfi»iK£ftT> 
l««tfi/y3>^j/M l ©rt»»cjgiS (o£ t) U--*f ftlc «t S ji#Oiff^T*^gl!«ia 
MfrM) ^nfct>©T-tt* < . ^MfcMMfr^ft^MK * o M£ n/c c t zm 

6 6 H (2 0 0 0 ¥ 4 £ ) £> ?g 7 2I~$7 3I<0 r £ ri # ;l, X |x - "»f IC <fc 3 ~> U 3 > 
[ 0 0 5 3 ] 

, * 0 f J n fr 3/ U 3 y*j x /\ <d ^ ffi t S S lc 31 M ? Z> c t K. <fe 0. , *3*Wfc9J*?SftS 

0 ->'Jny>xM(7)^®i:arB(e:iiJ^-r§C(Dfijn«gM^fiKg-r§^-& ! £>SSb, iDI 30 

w*«jfc**<aiiin*nsc fct«fc oj«*-r*»^t.*5. ftfc, » » «m «i « fr & y n 
y ^ x /n oaiB «ffi t w n * a *s k: *fi -r s o ti , - m»ifcai} a <k l /t «« 4 o fc 

fcf-5#ii©fg«fr5fflnfrjs*i-s*£®3-£<j>&< fcfe^fti*»-o-f*5. 
g ft fij n fr £ i: k < ^ <d t* , fij »r *J 0 * S ^ t ft s „ 

[ 0 0 5 4 ] 

(3) &Kffi*tfJB«r¥Sfl:iHi*<D«£- 

WMfr 1 x 1 0 8 (W / c m 2 ) W ± T fro IB fr l n s WTC^ttfilftSo 
t <): S x * )l - # m x * ;l/ - \c IE ft * f , Ao I *f it ^ o gfl tc t± * y ffi a ^ ft , 

Rft&O ±mm t L T t± , 0>J A tf 1 x 1 0 1 2 ( W / c m 2 ) ;!/ X fi tt W * 

1 nsUTfr»$L<, 1 ps«Ttf^C»Hl\ ^Tt-T^iRlCcfcSSJ/f^^ftM^ 
®*lStt, 0>J^tf, ^ 4 2 IhI IgiftOXfiff^^iSA* (1 997^. 1 IE) Oil 0 
5 M~m 1 l HO r 7 x A h # U-lf-JH » ic cfc 5 *'7 x rtSR^O)tSlfi«iiJBJKj 
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tm?£o\zLT. iiaz.ttmvaK u-v ytzm&s-r % c t \c x o , taxn^^nc^mmm 

O $ D 1 )l X © V - m% ) -ej^ $ Z ti ft X # <y h fc *3 V> T , « Wf * £ 7 Y > \z jft 

ft. iK^ttB-HOlOT'SS. 
[ 0 0 5 6 ] 

(a) Ania*fe«s : >w * x cssfitt) ar^x * xm (inooiim, j^i 

4^y^) io 

(B) 

iSS : 1 0 6 4 n m 

u--?yt7,xyY-mmm-- 3. 1 4x1 o~ 8 cm 2 

ft&ftft : Q X* y X 
m D £ b«»tt : 1 0 0 k H z 
'WPXfi : 3 0 n s 
Hi *J : tti*>< 1 mj / i\fr7s 
l/-f*Sf: TEM 0 0 

Mft1#14 : 20 
( C ) *)tfflU>X 
fg * : 5 0 m 
N A : 0 . 5 5 

ls-*fK$i&\cftt2>Mmm: 6 0^--t>h 

(d) buxitiMiWitfWLW$tiz>ffimi3<D®®mm • 1 0 0 m m / © 

[ 0 0 5 7 ] 

tuxn^^ax^^-^yfji 1 . 2 ©&*fc:&^T, ini»#tl*©rtSKaiftj&?:-&fc-& 

IS^IiLfto >7*;l 1 tI8i)tM;^ U-lf ftfcJBS* U * V :/ ;b 2 tc 
©/S;l/X U-if ftZMM Lft„ 30 
[ 0 0 5 8 ] 

0 1 4ti^y^;V l <Df Itf)fI^ILfcit'fet), 0 1 5tt+)-y7 p ;l/2(D^ffi(r)3i:X 
*$lft0t'$«. cn?>©¥Itt^;l/XU-f)t(i!)Alfi 2 0 9 ta^LPtiifi 
8HBft£8t5K«H:jjsLT45»K IB^ C P RMftfcgliKtolC^ LT L>S 0 fit, 0 1 6 
liil 4 \Z7jk?Vyf)l l 0XVI-XVItt£iG"3fcRffi£«5!e«£«L;fc0"Cfc£. 0 1 7 

« 0 i 5 k jj* -r -9- > y ;i/ 2 © xvi i - xvi \m \z ® ■? ft m m £ m t « t it m x & § «, tax 

MflT'S5A*77^iA2 1 1 ©rtSPfc^ ^7X#>y h 9 0 tffi?nT^5„ 
[ 0 0 5 9 ] 

0 l 6fc^-f.fc3£/<;U*U-1f3tetfit»ffift©*#, 1 ^/VXC-> a -y hT'Efilc^n 
S £ 5 -y * X # >y h 9 0 © >f S ti it m ® ft © |S| t ?S o ft 7j ft lc $5 1> X ffi *f W £ fr < & 40 
ott^ o Ctlli, *7->*X;l?-yh9 0©®J*;tf::©?3ftE{EiI£nT^S£fc*^L 
T^5. -7a , 0 1 7 fc ^ t <fc o fc ^ )V X b - +f ft R Mft © m £ . 1 ^ ;U X © > a -y V 
X & f&Z tl Z> ? -y ? X # v h 9 0 © i£ (* n £ © 73 ft t 7v f < * % It ^ o 5^^g7vt 
&37ift©^^-.y;77.#-y h 9 0©^S(i, ^y/^ 1 <D?S y 7 2 £ *> ±Z < % 

[ 0 0 6 0 ] 

3ci:$;S2B/|-f6 0 01 8StfBi 9 ti , *ni^Sit/©^]»T^^^-r>tcraoTff^^n 
ft^7-y^««©¥BfiHT*feSo 1 ^ ^ X © -> a -y h X B BJc $ n § * 7 -y ^7 X # -y h 9 0 

■t. i-n No: ^. ^ - s ^ , r t- . W- tt^ r4> i> 1- u ^ l-n m: ^„ e/ y > / r »- i/^ . a, ^ ... rr» 
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%o 5 5 v h 9 o «, mm^fe? << y 5 mirhcBo x (DBf&fffemz ft& c t 

K«fcD, C O^FlRlOTj-JSfetf JttSEW* t < ft o Tt^. ioT> ^ftl>-/3 \y h & T* 1ZJ fr ^ 

£ftfc^y£®Jgt9£^LTl^3o *7'yn^9 h 9 0 comm^fe? J y 5 (DfifaO) 
Tt&ltitnm'bt V> CO T- > ^V-y^Mi^9%ff^^-r^cr)tCSl 8©«'&U:Jt'*T5/3'.yh 

a *^ < & * o ft .o X , 01 8 £ ^ -T *H«5f&*£ £ & S * 5 * * ffi &<D&J&Ji S ti , Hi 
[006 I ] 

s it, mi 9 icTfitfitetts rtfrxiy-vfttDmmffiytvjifa&wwi^m? << y 5 tm 

%Z -&X rtJlXls-VytifiMM-i* tiX^ZOX*. i/ 3 y h m lc B f&2 ti 2> 5 ? v t X X v 
h90«, ^JlSf^^^'J' y 5 ©li#fafc:fc^TS$tfffiiI£ftT^S 0 iot, ^v-y^ 
X # y h 9 Q <D®m^fe7 4 y 5 <DW>l5fa^comtfft±% tiUXtt 

wm'f'fe? * y 5 iLm-oxm&K®\Bi-t z z ttfxzft^. cncstt, 01 stc^-r 

* H % Jfc & & -5 15 & *3 ^ T , -> a y h 1$ fc $ £ ft § * 7 y * X # -y h 9 0 (i , »r 
*£7Y;/5£»ofc#fttttt©£fafcfc3:9gtfT^ft^©T*. 4Dl**ii&©«HBftW 
Br rT m £ ft § o 
[ 0 0 6 2 ] 

&®§f$© a© o %ffij£j;fa<D^m < -r s c t ko^t, nut 
M9t<Dm^xmmLrct)\ mnmytxt* m c c t#w*s„ fftt>-5, BuoE^t-j:? 

E, U-tfft©«RfflftE P%*-r«in©fi«ib^|qiK:^5v^X#y h 9 0 ©Mtf {£ 
it £ ft , c(D^i£)t:Soft^fa^ffi»Wt^tt^7'^x^7 h 9 o^iiTts. «t 

WVWm^fey J y tfc 5 £ 5 ICLX ? 7 -y tffii&ZBtf.-? % £ . Illi)t(Dl^tlI 
©»**<* C So ft 43, IR*i:tt)i(laOfiJO*»/S«bi0S?O*»?*4. tf 
R ^ /Jn £ < ft S « £ , )7 7n#7 h 9 OttS«lb^fRjtC«iofc^j*/)^f<ftSo 

Biftfi)ttt*ra*^*©«fRfi«"e*s. «n*3yiT?»inffl)ti:fto, * 7 * tmmv 

m£#ft©^&%tgttWE*£<-etft^ 0 <fc o T , #^jfif&figfc*5VTtt«R4si©<§ 
£«$£ftfti^. 
[ 0 0 6 3 ] 

$©H £?aHBJ3 Lfctf , 8»WiI1B«*JBffi*g<l:1I«'Ct>iai«©c. fc^f £fc, 

[ 0 0 6 4 ] 

&l£, *HjfiJBIgoa#iW*IKWr5. 
[ 0 0 6 5 ] 

[* 1 mi 

^nmBBom 1 mic&z iy-*fhnx£wic-D^xmwt s 0 02 1 « c © u - if an 1 
ytmi 0 1 £, ?t l <Dtiit)*/sftzmm*mB? s rctbic u-*f km 1 0 1 zmw 

t5 ls-*fftmfflWffi 10 2fc, U-lf^lH 1 0 1 5 ffl *r S ft Ix-nf^L ©<S7t©tl 
R^^ragrj-r^1fR^i3lpgi52 0 1 i: , «R*pg(1gP2 0 1 & Hi S* t ft U - If )t L © 

fi 7^ ^ bs 9 0 0 rcwmmmm-r % 9 0 • @^iiBngi5 203i:, ^tix.^ 0 

[ 0 0 6 6 ] 

b-lf Jtig l 0 lti^;UXb-1f - 7t£-5g£-r§Nd : YAGU-lfTSS. 
1 0 I Kffl^SC i:tfT-t5U-f k LT, ccoftii, Nd : YV0 4 b-f^Nd : YL 

M J • \/ A 1 . J-Jl" M -J \/ W /-> 1 . O-U' M J - \/ ? T? 1 . a-U' CO » % T J,* W7 X A -7T, 
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o 

[ 0 0 6 7 ] 

mRmmBffl 2 0 I I*. B2 2IC^1-j;9^ l/4»S« 2 0 7 ^tt? o l / 4 

2 0 7 iti5&.n e % c k k. x *) mnmytvMvimzmB-e * s„ \/\ 

2 0 7£0iJ*tfi68fiftL POABJttfAittSi:, MfttiR>r£cDffP3^0lfP3 
[ 0 0 6 8 ] 

iDi^ii i fcE$nift l p © i^-if ft l *m$ft u-if ftg. 1 oi^e,aii>r 

SflSU-lfftLttMiHftL P H (OX', I' -If ft LtflllXL P«$IT l / 
4££i§j®-f3<fc?f;:, fgP3Mli5g02O l(il/4^S«2O7<D73fi^0^illtr'r?.o 

$/c, if ft as i o i a* p. ttMfiftou-ifft L#m&t£ns<DT', ioxttiiti 1 <o 

& £ <> 

[ 0 0 6 9 ] 

90° @^HIi1gP203 (i> @23fC^-rj;9*l/2}SS«205^-g-tfo 1/2® 

S1S2 o 5 izm&mK<D xmytKM LTW.$i-? zmyttt-D < ssist-sso -r & & , 

l/2®S^205 ^fi?IJ^(f^fii^4 5 0 <Dtt*§fiift L P , <DAI*ft#AI*-f3k, i§5© 

ft« aim ft l p , t w 1 1 9 o ° fcw-sns Ltcmmmyt l p 2 k & & 9 o ° ®mmm® 

2 0 3 li, HR^Iilfig|520 ia^tBM^n/tb--!f^LtD{l^^90 o Ti I * Is! £ 2 ■£ 5 

1 / 2 i£M 2 0 5 * I -tf ft L 0«iJ:lcEIS^5»ffi&t 5 0 £ , 9 0° 

[3 KM 0 8 2 0 3 ti. ffin*H»SP20 1*>P)ttll**nfc U-1f % L<Dfilft£lH]ii5£-e& 
^m&, l/2«g«205%U-1fftL©ftKfl. CTS: U-1fftL*M/2Sg 
« 2 0 5 L4^*Br) l:EI?*5»ff*tS. 

[ 0 0 7 0 ] 

U-lfiRXg^ 2 0 0 li * e. 9 0' EHEM8SSP 2-0 3 Tfffitt* 9 0 ' 7c © £ flg fif 
$nXtt?n^^U--9 1 ^LA<AI>fLA^OU--9 J )tLtD7t$l!lCD(pjf^9 0° ^ *. S <fc ? K 

- If ft L * * ft f S £ ft ffi 1/ > X 1 05t, i)tlU>Xl 0 5 ? * ft S ft fc U - If ft L 
iPXfcfii'Bs l ^lg$ nstSgfr l 07k, W.W 13 l 0 7£X$ii75[n)fc&®) 

?t5ft*OX(l7f-^l 09k, W.Ma 1 07^X||fi^|pJlCi£^-r?.Y$lll^[p)lC^i& 

**sfc«>©Y«ixx-^i i i t , mm i o 7 * xw&vy misfaicm&? z zwfi 

fa\Z®m-£*kZ>tc>sb(DZM7.7-- i J 1 1 3k, ft g £ 1 0 7<DX-Y¥®£APX*tii1$5l 
OJP£75l6]£f4k LT[5|iE£l*3tf:i6<De$f&7.7 L -y2 l 3k, cftP-ESOOXx-^l 
09. 1 1 1. 1 1 3. 2 1 3 <D®m*mm? I l 5k, 

[ 0 0 7 1 ] 

zmi5fote1mxttmv>i i <D^ffi3 kB£-fS#fa&<0T', jtaxttgi^ i CAMtSl/- 
1fftL©J£j££SS©7?|n|k&So =toT, Z^Xx-vl 1 3^ZW^|p]{C^ilj^-&?)iI 
fcfc<fc!K iDlJttm 1 OrtSPte U-Hfft L ©*ft £ P c k ffX-t So Sfc 

C©iftft£P<DX (Y) «l 7? iRl <0 g Wi It , iDI^tft 1 ?:X (Y) lAf-->"l 09 (1 
l l) {CcfcOX (Y) W^i5i»c^Ift«^:Sc:kH:<fc0fif5. X (Y) mxf--i/'i 09 ( 
111) tf£»¥&©-0»Jfcft*. 
[ 0 0 7 2 ] 

$ 1 0>J T* « ftP X # fi tfcl 1 © ftO X IC ;!/ X U - -<f ft £ m V T ^ 3 # , £ ft ? ■» 1R * £ C S 
ti"SCk^T*#S*e))SitjgU-+fftT't«i:^o iftfflU^Xl 0 5ttDt?gO-«T 
$> 3 » Z $* X f - - v 1 1 3tiU-1fft©&ft£*taXtt*1&<Drt«»c£fe*S^8©--0IJ 

-7T, 4r -7 ^fe ili ra I . m -t* 1 r\ r ^ U-/- rii i- ^ ail, ^ u- 7 — U u _ -r- > 1 . oJ? Mi /T\ m Jbr 
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[ 0 0 7 3 ] 

3Rtf««IU>Xl O5fc|i?i;tt*l±fcEH£ttfc^&ttffl0e-.k;*7y-y*l 1 9 

t. *Mz.z> 0 \£~ i±7,7v v z 1 1 9 t mytm u y x 1 0 5 1 <o m ic 94 1 n << v * = 

7-103 tfEIShTV*. t£- AT. y 'J v Z 1 1 9 «, nT«3t«lO LI 

0 ©¥^*jaja-rs»ffi*^rb^opr««»o)fcttoiPit* 9 o° i^si^.ciBijn 

TV^. ftglffiftM 1 1 7 SfgSfe L/c Pl«3t-«tt k* -iX7" U >y * 1 1 9tfi*»tffi 
ftf£*i, COSftStiftUDti^^'Tf a^y^57-l 0 3RtfI)t)BI/>Xl 0 5 10 

[ 0 0 7 4 ] 

b - +P M Igf2 0 Oli^^t, If - A 7. 7 U -y * 1 19, ^^0^7^7-10 

3RO'I^fflbyXi 0 5 i: P i;^$Hi±fcffiMS nfcJi^m? 1 2 lR[>'^|byXl 2 
3 £<I 5 « 2 1 tlTiil^lf CCD (charge-coupled device) X ^ 5 

»r ^ 5£ 7 -f > 5 »*^tf ^ffi 3 £M bfc BT«)fc»©E»tttt, l)tfflb>Xl 
05, ^^D^7H7-1 03, e-AXT'U-y^l 1 9 L, JSIU^Xl 2 

[ 0 0 7 5 ] 

u-lf4oi«B 2 o o e>tc, Jigjffi? l 2 li^ffl^JtiftiSf-^'AAtn 20 

3S«7*-*fflgaBl 25t, U-lf jlDlll 2 0 0 £tt£3!iJSPf 5 £ ftj SP SB 1 2 7 t 

i i 7 T*K&Lrc^mft<D&&tfmm 3 ±ic&t># zrzto<Dm&T-# *mn? &o 

C CD ^ x - * * S tC L T X f - V U W Sfl 1 1 5 Z tt X f - - S> 1 1 3 *&W]fflffl? Z> Z. 

Rrta3tOji^^aSBB3tc-&9«i:9»cfS. J: o T , afc-r-^fflSSM 2 5li 
^-h7*-ijxax 7 FtLTSIt5o 3: fc, JHftx-^fflaSM 2 5 «, glf- 

1 2 7tcjMe»n, £&Mgi5T-&MJitf & £ n, 1 29fc5Sf&n*.. cnicfcD 

, t ^ * 1 2 9tCffi^Itf ^gS^tl^o 
[ 0 0 7 6 ] 30 
^ttfflWSB 1 2 7 £ «, X x - ft] ® gfll 1 5 ?> ©x - £ , »«-r-*8igSM 25 

A^oilif-ifftfA^L, i:ne©f-^feitUTi/-f)tia»Si 02, 

fflft® 1 1 7Rt>*Xx-~>*3?iJffl)gPl 1 5£*Jl»-f«CfcK:«J:«K U-f»Ig| 2 0 04 

Z ffl M •? § o <fc o T , £ ft M gtf l 2 7(i3>ifa-^a-7 hi:LtI|gt5o 
[ 0 0 7 7 ] 

H2iatfB2 4*li^T t *H«l«»ogiit:«*U-ftal^S*i»iBt 
[ 0 0 7 8 ] 

$ "f , 4ax»«1fti©3tRiR1*tt*0^L&^»)t^jgtl-^t«tOjlB^-rSo c co iJ £ 40 
«4-rsu-if3taBi o 1 ^ji^irs (s i o i) „ iMHitiUkm \ <dwz zmtzir 

Wl ft * i* £ -T 5 (S 1 0 3) o clftfi, U--1f3tLOm3fej4[P^jtaI»«li*10rtSIJfCffi 
g ^ -fr 5 46 (c , tolJtlsttl CO mm 3 £ {5 g-f & b - If ft L CO lift £, £ L fc Aol 

ttMim I (D Zffl?5fo(D&m&?3c>2> 0 C (D®W)m*£fofflW%f> \ 2 7 tc XJl 2 tl 3 „ 
[ 0 0 7 9 ] 

iDlWtft 1 l)Dlgl 2 0 0 ©llfe 1 0 7 « H 1" * o f LT, £ & ft ft £ 

i i 7 3b^Rnajt«r«i?-frTjbBi»gi!|&i*ggw-rs (s i o-5) o M^nft^iffif 

<±» ^ *w c -fc-. ^ -r -V4 /?, W, 1 /tn ^? : o •*% +e* /ft, -y , o » »- u +m Itu -J- -r sr\ m Ift. rn 
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tizmmT-tmmffl \ 2 5 tat &ns„ c ©n&-r-* icg^-cn &r-**aggfl 1 

2 5lilSl)tSl l 7 ©^&ft©fej&# 8iB 3 fcffiiB1-S «fc 3 fc&jSx-^fcfcJS*-* 
( S 1 0 7 ) o 
[ 0 0 8 0 ] 

c ©g^^- * «: x x- s>*j«ias 1 1 5icaMp»n§„ 7. r- s?ay»«$ 1 1 sii, c©j& 
jSf-**itLTZi7r-i?i 1 3 z zmfifaoytemziz % ( s 1 09) „ c ntc £ 
d> mmmytmi 1 7 ©^^©n^tf m 3 icoim? s„ Mx-^msm 2 

5 t± Ji §! x - # tl^T, SJWM^'O'S & 2" trjta X » ft » l ©£S3©i£;*:ig{§!x 
-?«:IIt5„ CCtt^Mx-^B^ttSflflPWl 27^^LT€-^1 2 9 j£ 6> n 

[ 0 0 8 1 ] 

£&®\W® 1 2 7 fc ^ *6 7 x y :/ S 1 0 3 T? ft £ S ft fc # » fi -r * # A # S n T 45 
0, C©&»ftx-#tf X^-v^Ml 1 5tSS5n*. 7. x - ~>* frj M 1 1 5ttC© 

^iif-^icicJ^t, l (onyt& p #jtaij#**i 1 ©f^sis t & sftgic z 

fft 7. x - i/ 1 1 3fcJ:9:toI»ftfcll*ZI*#l6rfc:gfl&£«S (S 1 1 1) 
[ 0 0 8 2 ] 

*IC, ffiR^IS®5a52 0 ItCcfct), U--»f3tt« 1 0 1 5> USt* * ft 5 ttStMJt L P © V 
-tfft L <D^P3.45^l8IP-r 5 (S 1 1 3) o *fMPM2 0 l»CfcVTl/4&glg© 
^ttfte%g*SCfcC«kt), mH©*IM©fIRfiiftE P^ST51/-f^L^f 5c 
h ft? t 5 o 
[ 0 0 8 3 ] 

$1\ flPXttft^ 1 £ Y Hi 7? (p! £ & o TAPX-r S ©T', U - -9 s ft L © *f P3 01 ft E P £ £ 
1-«f R©ftlllitf iOXttftt&l 1 © lPl£®tf fcgjBr'f £■7-1' > 5 ©T^lfij ii-a-T 5 J: o 

k: « as -T s (s i i 5) o c n « , e $di x ^ — >* 2 i 3*@g^^^iitJ;!)ii^n5 

[ 0 0 8 4 ] 

Ytt;&faic»oTtai*4*«9 i *Ani-rs©T», 9 0° a^iUfiiigp 2 o 3 a, u-+fft 

L©Mft£@ig£-e&^J:?«S5£-r£ ( S 1 1 7) . O £ 9, 1 / 2iSI«^ U-if 
ftL©ftSSfl.{cgeg£-ti:3IMt£-fSo 
[ 0 0 8 5 ] 

U-*fftig 1 0 l U-+fft L £5g££-£T, U--»f)tL*iPXj*ftifcl©SiB3© 

Yiiti7iip){i:sa : /-c^if^£5-r>5^BB^-r§ 0 02 5 « ap x *f ft 1% 1 © ¥ a » t & 3 0 
ciBnaicLT, htiMli 1 t i/-if ft l tfm%tz tt£ 0 u-if ft l ©mftii P «ftp 

X»*»l©rtaJtCffiHLTt>S©T-. jS^MfB«ttj!lDlWft1*l©rtaWC©#7Bja£ 
ft£o «lf£7^>5tCf c }n?tY|Xf-i'*] 1 1 £$I&2-eT, &IkffiS1IBtt% 
«»T^£7'l'y5lC^9<fcaiCj!lPXW^!fi!)l©F , 3gPJC^fi!c-r5o 
[ 0 0 8 6 ] 

as u: j« r s o cn**oii-rc4:»c«fct)x fifre.ii^^if^^^ystiaoTii 
wft«ui©rt®(cjSBk«ias«*jgfi!t-r5 (s 1 1 9) „ mm®%i p © u--* ft 
L*<rai»*«iiK!!gi*-raii^tt % 02 6tc^-rj;5fc^i.o-r^fe^. u - +f ft l © 

Mfilft L P©f6]£tffalX;ftft%l OiJll?f7^>5CfiiJ:7lC, U-1f ft L JtaX 

ft ^ 1 k M £ n 3 „ 

[ 0 0 8 7 ] 

i^tC, 90° lsHteWfiia52 0 3fc:«fc!K 1 / 2KS1S 2 0 5 (1 2 3 ) * U - If ft L © 
ft tt ± fc: K H £ S » ft * "T 3 «, Ctltit), *I R M SI $ 2 0 1 £ ft M £ ft fc b - +F 

ftL©<ift£9o° ^tj-me^-itsBiHs^-rs (s 1 2 1) „ 

r r\ r\ r> o 1 
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U-1f%jB 1 0 1 *6 L*«4«-&T» U- ^ft L £*QX ft ft ft 1 ©3? 

iB3©x*#i&icstffc««M5*f:/5K:Hi»t-s. 02 7 Mnxnm® \ (ow-mm? 

77 ft tc Si fc 0r ^ 7 W V 5 fc B 9 i a L T . ha X M ft % 1 K b - if % L gg ft £ ft 
So U-lftt L (DMftti P ttftnxttftti l ©rtSPKffiB t Tt^OT> iilllllUliQ 
X flft ft 1 © ft © & J£ $ £ ft £ 0 ^3»f^^7^>5tC»9ck'5fCX$|l|7.x-^l 09 

[ 0 0 8 9 ] 

f Lt, Yixr-->"i i i Ztemz^r, l>-*f K L fft <* ± fey J y 5 * 10 

*tftfti©rtSincMT5o ctii&iDStcfctiO^ T ?> IIK & ^ »t ^ £ v ^ > lc 

»oTiox»*«ji<ortspu:jga«ias«*JB<K-rs (s 1 23) „ MtDt l p 

©b-+FftL£;ljnx#ftft 1 m % t Z M it s 02 8fc^-r<J:7tcfts 0 

[ 0 0 9 0 ] 

fit, jboXfcfftft 1 fc^OBr^^ J y 5 tc}fto Tfttf S c i: lc «t 0 , imxttmvs \ z 
^Wr-TS (S 1 2 5) „ ^ftlCckD, *H»*ftl*i/U3>f 7 7*t»IJt5. 
[ 0 0 9 1 ] 

o f LT, XfftXr-> ? 10 9 J £>Yip|llXx-v ? l 1 1 C t t «t t) , ft ft & P 

^Btsaamn?, B«f*^it««) fcwWM^ y 5 «fc 5 Ktai*tft» i ©rt 

gtf{c M L T £> 0 iDX»ftft©#*r?-S®ffi£fa&fr©gjSitffcSi:, ira x w ft ft £ it 
® W /h £ * 73 T' fiJ o T $J Wi t % Z 1 1$ T* 1 £> o <toT> aii^^g^i: lT«»rff 7 

-y y 5 ic ® ■? x in i » ft ft i % m s c fc t «k o > it & w s ft ft t* ap i *t m ft \ z ® m t 

[ 0 0 9 2 ] 

$ fc , mi #J £ ft , an i *f ft ft i tc^ft^M^jgc^tfs^ftxfrojtoxttftft 30 

•fcoT, u-tf ft L (iinxttftft l L, Jtaxttftft l ©S65 3 T-fi^^x b 

- If ft L # ti £ A, if ® lR £ ft ft © T* , & ft « M ft H T* ^ ffi 3 A 15 ® ft H © * - ->* 
£ S if 5 c kttft^. 

[ 0 0 9 3 ] 

w ± ik w u it <t 9 n i iictntf, jdiwh i © a ffi 3 tc m ^ g 7 -< y 5 *^ ^ 
nrc^^Mft|ijn^>j§iJ!*^i:sctft<, iniwft* 1 * « w -r sa^fts. «fc o 
t , ad x *t ft % 1 # m z. a ¥ # -7 x /n © t§ £ , ¥ # w f- >y -/ ^ w m ? ^ ^ *r > ^ p. n n 

tft-f 5. ^®tc*®^^->^ff^#nri^Anxwfttiv. Ett*?-7x/N^fS B B B ^i 40 

i^lC9tXtl^j|T*S5. ioT, Ml 1 0>J £ <fc ft if , JjOXWft^^^^rTSCfclcfcO 
ffifitnSBfi C flW it tf*i»(*:f- -V 7\ Elf/UXf I B B B f (D^iii) ©*s 

[ 0 0 9 4] 

$ fc , Ml 1 m ic «fc n , An X M ft «j 1 © « S 3 © 9J Kt ¥ ^ 7 > 5 ti j§ Hit L ft ^ © T* , 
Mf$705©6 ( C © ffi It s m*.l£¥-®WV x/n©^^-, *?Si*f--y7°i:ft^fl^ 
IrI ± © Pi t* s o ) * >h t < T- $ s „ c ft tc cfc ^ , - « © in x *f ft hi 1 ^ e> ft gt $ ft -5 



JP 2005-313237 A 2005. 11. 10 



f * «y * * ffl ^ **-r is y y <fc o t tt«t & iiDi # ri &g ft 5 o m^Ms m 2 9 iC^t X o 

[ 0 0 9 6 ] 

$ , ft 1 flflj cfc ft ff „ 02 5RO*0 2 7Cit *9(el)Dl»ii 1 IC«, ;U 7, U - 

^Xb-f)tLtf!!PJSnTV^ 0 C © tc $> >? 7 -7 * X # >y h«D^0»f^S7^y5tD^|pI 
©>J-ffittitttW:*:#<fcS©T** '> ft ^ *> 3 -y h»T?j»Rf^7^y5i:j9ofe^77^ 

«T\ in lttfc«u©4nixe-K*ft±;£#5C£: £ fc . s/ 3 «y h BS ic jfc fig 10 

£ ft 3 * -7 y * X # >y h(i^»f^^7Yy5{C^ofc/3lBJt(n073lfl}lCfe$ D S ft ^ © 
4ol^*1»i*%»f^^7'i'>5k:}&oTtlHBH:«»f , rs«:i:^-ptSo cn^58i 

m a ft ic k 93 -r & 09 t» & n at t* & § o 

[ 0 0 9 7 ] 

[ft 2 0U] 

-tfiWlSB 3 0 0 ©««S«J«BITi&5o b-f)i0lS|3OO(Di5ltg||tf)^, 02 

1 ic^tm 1 mic&%\s-*?i)uxmw2 o o©#fj&gmtiEO-giiKo^T(ii5i--ft*§% 

[ 0 0 9 8 ] 20 

b - If hU X S 8 3 0 0 \Z (4 , ft 1 #J © 9 0 0 m IE M © 2 0 3 R 17 5 ft T ^ ft l> . 0 
l 3 K £ D , fc H & l 0 7OX-Y¥B5^jtalW*14Ji©JP2^iei*ttii:L 

T@(EJ*sa*<7t5. cntao, fftM»igii^2 0 3fr£mtt£ft/'cu-+f7 i fiL 

[ 0 0 9 9 ] 

*H«5J^8l<Dft2PtC^?.b--»fJraly3}*{COV>TlttB^-r5o ft 2 0J *5 l> T & 0 2 4 
fc*1-8U0ncflfc*U-1f*ni#ffi©XT'7:7 , S 1 0 lfr^T7 7"S 1 1 5 0ltt^t 
5 o ft 2 00 (4 9 0 ° 0ltefSgflgP2O3tfRtte>ftT^ft^©T*, ^©Xr77"S 1 1 7 
© KifMifT ft ft „ 

[0100] 30 

X r >y :/ S 1 1 5 ft , X x -y 7* S 1 1 9 (O Wl ft # *t fc> ft 3 „ H C J T'Olff C J; 0 , ft 

2 fiaj k ^ t *> ft i m t m m iz ha x tt m % 1 it m 2 sic^tiMciai^n^o © ft., 

X r - ->* ft] » 1 1 5^8»Xr-'>*2 1 3H0' £ It 0 ft £ -£ S flPj m * t 5 ° C 0) 0 
iXf-->*2 1 3©|sJgtcfc»3i)0X^i5tll(iX-Y^E(C*5^T9O 0 Z> o C ft 

[0101] 

IT, Xf77S 1 1 9tllC, U - +F ft L £ )ta X ft 1 K M ^ & £ J: •;> 

o * ft tc , xf77S i 2 5 t m m iz l t in i w m ft i * w m l . ha x # & ft i * > y 3 40 
y f- <y ^ fc «■ SiJ f 5 0 
[0 1 0 2] 

&L±mwLrc*mmBmvtt, & yt i- m nx t <t § $ s ^ ^ m (c o ^ t m m l tc „ u ^ 
tou:itmysizis--*rft*m*f*zz ticz k> m x w ^ n £ w l t & «t ^ „ ctiiaot 

t An 1 W ^ ft * $ Br ? £ v > fc rtt o T % $ W K ^ Br "T S c 4: *^ pj Hg i: ft 5 „ 
[0rJ5©ra¥fti5iB^] 
[0103] 

r 1 1 4^ * M: Tf< ^ )- W 7 l JX l -1- 14- r - u _ -7- 1 j_u" i,,, ,-4-, ^-^ U r t -t" -Vt S/, WVW, ^1^ a/ ^r,-." r^l r/x 
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65. 
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